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REPORT ON THE QUALITY OF THE MILK-SUPPLY 
DURING THE YEAR 1869. 


CoLoNnEL Emmons Crark, Secretary of the Metropolitan Board of Health. 

Sir: The investigations with regard to the quality of the milk-supply in the 
Metropolitan District, which were undertaken at the suggestion of Dr. Harris, 
the Sanitary Superintendent, have been continued during the past year, and I 
announce with great satisfaction that thus far no adulterant has been detected 
except water. 

I.—PURE MILK. 


Milk consists of water holding i solution casein or cheese, lactine or sugar 
of milk, and various alkaline and earthy salts; and en suspension, fatty matter, 
butter, in the form of myriads of semi-opaque globules, to which the color and 
opacity of milk are due. 


1. The Average Composition of Pure Milk, according to Dr. Letheby, is: 


AVVRALETEY os Sydtcyciatet erate hate Gc ohio Slit Gralereeites> we Gb tov trea 86.00 
HEFCE. 5 ast creas ah af ORGS £72, Sosa Pala haifa Tai’aMo te la\'aits fa ta talPalte Cettathabe ta Pepe 3.90 
WASOUI 5 oho eye lore a hac cbs ee RS WS % F aie.s we aes aS eR 4.10 
PUPA ey ote tan aici c! SP RNS ol oe osteo Suite a ayia tolei*cHaVoRarw data tetera te tate 5.20 
altse ana e aie eri MO tie: otk 4 tee we tree a RS ES REESE 0.80 
100.00 
2. Complete Analysis of Milk by Hazdlen. 
Irina eye renee cians oot PE aeRO RES eit a onc av hetieh Shere. ot oh ais 87.30 
Batters... os. PES eee are ah ere a: Seopa ince Sic nuevo o weake 3.00 
OO UCTS egy SP a AERG cue te 558 Heiurs, al ol sks sh a'ep sP'shad ov shanctahs 4,82 
DUO Aly = cfeagisp sisi cir kohtd honepa si tiyd sa So o-60. 85.8 ye 24,0,8 Bee 4.39 
Phosphate-of Lime 52... s..56 2 cess A is Sp ae 0.230 
Phosphate of Magnesia..:.. oo faitalie Ne take 'eltetake raiteta rare te eitats 0.042 
Phosphate of Tron. 3.52 its vais sini a tn vt vibes naa 0.007 
AOWOEUG Cx Ole ROLASS ICME see wa teisi sot aicate eas se, « fc ste 0.144 
ehilovid efot SOGUIMIM A Ae aiaie = atari ctcs cos se0a do st eitlstdhans 0.024 
Soda; combined: with: Casein. uc cischies ecm ee epg noes 0.042 
100.00 


The specific gravity varies from 1.023 to 1.032, pure water being 1.000 
The reaction is generally faintly alkaline. 
The composition of milk is, however, affected by a variety of circumstances, 
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as the breed of the cow, her age, the age of her calf, nature of her food, time of 
milking, frequency of milking; and it is even found that the last milk which 
comes down at a milking is richer in butter than that which is first drawn. 
This last-mentioned fact shows that the custom which prevails in some localities 
of driving the cow from house to house, and supplying the consumer with milk 
fresh from the udders is not quite equitable, as the last person supplied receives 
a richer milk than is given to the first customer. 


The following analyses illustrate these statements: 


3. Milk from Different Breeds of Cows. Analyses by Vernois et Becquerel. 


Breed. Water. Butter. Casein. Sugar. Salts. 
MANOUB 2.2 ena sista Rae st cero e 80.32 9.88 5.28 3.73 0.72 
Beloian—Durhams 6 Avene ctecleiiesieeselesteie 85.77 6.22 4.06 3.29 0.67 
BOMeEMIAMetiepnis ee seit clout clslesiecis niet 84.18 6.34 3.87 4.96 0.64 
IBLELONN.G Haw apeterse he ninelletevowatiae sense vons 83.74 5.70 5.37 4.55 0.62 
@harollais ye anG siowerern hem enicie tes eer 85.28 6.42 4.12 3.49 0.68 
Durham, twoanalyses.................. 84.56 6.41 4.37 3.97 0.68 
Hlamande nes seacpmnwiecacaencns cue esas 88.30 3.72 3.37 4.03 0.54 
Dutch, three analyses.................. 83.97 6.84 4.21 4.35 0.61 
Mrrrz thie rire tee kiseicreGieesee eieemctnaicee 85.31 6.28 3.14 4.62 - 0.64 
INOPMAIG Yj sreieye ta eiciciete cise ors etree ielelne 87.18 8.24 4.76 4.21 0.60 
Parissthinrtyjanalysessnncsessece cee ce 86.40 3.61 5.21 4.10 0.66 
SWISS Acrepies cme stalsieticinisieioh le ehieeinvatere eve Ste 85.19 7.08 2.55 4.59 0.56 
EBT Ol Sees eee seine ele eile nce neha nae 81.74 7.96 4.95 4.82 0.50 
Woigtland ee ce scrwctecimieesieetcecan sees 84.99 5.14 4.56 4.62 0.68 
Average, 46 analyses.............. 85.76 4.51 4.86 4.15 0.65 


4, Effect of Food on the Quality of Milk. 


\WEWAE Sade aa ce 
IBUtLCH ee eek 
Casein... 2. 


DUCAMY. sais wis atin O'S sists eiepele ets Shee 
Salts yy. 


Ce 


5. Difference in Morning and Evening Mitk. 


Analyses by Chevalier. 


Carrots. Beets. 
86.67 86.87 
3.08 2.15 
4.20 BUG 
5.30 5.95 
0.75 0.68 
100.00 100.00 


Averages of many Analyses by 


Alex. Miiller. 


Morning. Evening. 

WV EAG ED 9 so Ae eucce aya ie ie era oriaee ces 87.43 86.87 
BUTS HS Oslo Oban eR ary tty 5k seen eh ioedal 4,32 
@asein ee cos sy alle postales Cie atone Etre ZOCALO. 3.44 
Saealena Sas ase Sip aise Meenas ORS ee Ml 4.66 
Naltsden were ae BAe Jeb els Ghanem eer ROR 0.71 
100.00 100.00 


Methods of Analysis. 


1. The water is determined by evaporating a weighed quantity of milk, 


either alone or soaked up in a known weight of pure, fine quartz sand. 
residue is carefully dried at 212° F., and weighed. 


The 
The loss in weight repre- 


sents the water, while the residue includes all the solid constituents. 
2. The salts are determined by carefully burning off the combustible portion 
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of the solid residue obtained by evaporation, and weighing the incombustible 
ash. 

3. The butter and casein are determined by coagulating the milk with a few 
drops of acetic acid, boiling, washing the precipitate with water, and finally 
separating the butter with ether, leaving the casein pure. On evaporating the 
ether, the butter is left behind, or the butter may be extracted by ether from 
the residue obtained by the evaporation of a quantity of milk, soaked up in 
sand. 

4. The sugar is generally determined by deducting the sum of the other 
constituents from 100. It may be directly determined by the polariscope, after 
the removal of the casein and butter, or it may be determined by an alkaline 
solution of copper. 


I. —THE ADULTERATION OF MILK. 


Numerous substances are mentioned as having been used, or as supposed to 
be used, for adulterating milk. Prominent among these are : 

1. Water.—Adulteration with this substance is generally detected by the 
specific gravity of the milk. Pure milk varies in specific gravity from 1.023 to 
1.034, water being represented by 1.000, Milk is heavier than water, on ac- 
count of the casein, sugar, and salts, which it holds in solution. Butter, on the 
other hand, is lighter than water, therefore the specific gravity of milk increases 
with the percentage of casein, sugar, and salts, while it diminishes with the per- 
centages of water or butter. It is found that good milk generally has a specific 
gravity of from 1.029 to 1.032. In testing milk the lower number is selected 
as a fair gravity for pure milk; and whenever the gravity falls below this num- 
ber the milk may be considered as containing an excess of water, and conse- 
quently poor in quality or adulterated. An instrument, called a galactometer, 
has been devised by Dinocourt, for the purpose of testing the quality of milk. 
It is simply an areometer, so graduated that 100 on the scale represents pure 
milk, or the gravity 1.029, while 0 represents pure water or gravity 1.000, the 
space between being divided into 100 parts. The numbers on the scale repre- 
sent, therefore, the percentages of pure milk. 

Skimmed milk, having been deprived of most of its butter, is heavier than 
whole milk. By skimming the milk before testing it with the galactometer, 
the error caused by the butter is eliminated. In this case, however, the mark 
for 100, or “pure milk, must be placed lower down on the instrument, as pure 
milk, having a specific gravity of 1.029, would after being skimmed, have a 
gravity of about 1.033. The 100° mark for skimmed milk is, therefore, fixed 
at this point. 

The lactometer is a simple tube closed at the lower end, and graduated in 
hundredths. It is designed to measure the quantity of cream which rises on 
the milk. 

By using the two instruments together, the galactometer and the lactometer, 
very satisfactory conclusions with regard to the quality of milk can be formed. 
A perfectly reliable method, though more laborious, is to actually determine the 
percentage of water in the milk, by evaporating a weighed quantity, and care- 
fully drying the residue at 212° F. Ifa milk loses more than 88 per cent. of 
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water, having less than 12 per cent. of solids, it may be safely pronounced to be. 
adulterated with water. 

2. Chalk.—This substance is generally supposed to be extensively used to 
neutralize the acidity in soured milk, and to produce thickness and opacity, 
thus concealing dilution with water. It is easily detected, as it is deposited on 
standing, and can then be recognized by its effervescing with dilute acids. I 
have never detected it in any sample of milk examined. Its presence would 
also be shown in a milk analysis, by the unusual amount of ash. 

3. Flour, starch, emulsions of almonds, or hemp-seed, etc., are said to be 
used to thicken milk, and neutralize the blue color caused by dilution. They 
were not found in any of our samples. 

4, Sugar, gum, dextrin and borax, to increase specific gravity. 

5. Turmeric and annatto, to hide the blue color. 

6. Cerebral matter, sheep's brains, to thicken watered milk, easily de- 
tected by the microscope, and by its depositing a peculiar white sediment on 
standing. 

7. Carbonate or bicarbonate of soda, to neutralize acidity. Detected by 
the increase in the quantity of ash, or better by the effervescence of the ash 
with acids. 


Ill.—THE MILK SUPPLIED TO CONSUMERS IN THE METROPOLITAN DISTRICT 


Two hundred and ninety-seven specimens of the milk supplied to consumers 
in the Metropolitan District have been submitted to chemical examination. Of 
these forty-five were seized while undergoing the process of dilution with water, 
two hundred and forty-five were purchased from the retail dealers, and seven 
were procured at one of the crowded cow-stables in Brooklyn. 

First Series of Analyses.—In the latter part of February, some milkmen 
were detected in the act of pouring a suspicious fluid, contamed in milk-cans, 
into their milk. They were at once arrested, and taken, with their cans, about 
fifty in number, to police headquarters. Samples from forty-five of the cans, 
which were placed in my hands for examination, gave the following results: 

Two cans contained water, not any too pure, 

Two cans contained water, clouded with a little milk, probably from having 
been pumped into cans which had contained milk. 

Four cans contained water to which considerable milk had been added, the 
specific gravity varying from 1.010 to 1.017, representing by the galactometer 
from 37 to 60 per cent. of milk. 

Nineteen cans contained milk, to which considerable water had been added, 
the specific gravity varying from 1.023 to 1.028, representing from 80 to 97 
per cent. of milk. 

Eighteen cans contained pure milk, varying in specific gravity from 1.029 
to 1.030. 

None of the samples contained any adulterant save water. The large pro- 
portion of pure milk is accounted for by the fact that the work of dilution was 
interrupted by the police. 

Second Series of Analyses.—During the months of June and July a system- 
atic examination of milk was organized, the samples being purchased from re- 
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tail dealers in various portions of the Metropolitan District. Two hundred and 
ten samples were analyzed, the following determinations being made in each 
case : 

1. The specific gravity. 

2. The percentage of pure milk as shown by the galactometer. 

3. The percentage of water. 

4. The percentage of solid matter, including butter, casein, sugar of milk, 
saline constituents, ete. 

5. Examination for adulterations. 

The results are herewith presented in tabular form, and from them we learn 
the following facts : 

1. The specific gravity varies from 1.010 to 1.032, averaging 1.0208. 

. The percentage of pure milk, as shown by the galactometer, ranges from 

37 to 110, averaging 724, 

3. The percentage of water varies from 83.57 to 94.17, averaging 89.89. 

4, The percentage of solid constituents, the nutritive portion of the milk, 
varies from 5.83 to 16.43 per cent., averaging 10.11 

5. No adulteration was found in a single instance, save water. 


Table I.—Milk Examinations during June and July, 1869. 


isle Bs 
ae $a So. 
Boe" Sg Ee ees 
e | te) te | 1S 
DEALER. ADDR®&SS. 3S Sp 8 m8 S a. = 
Ss a omg 
Selec) steed 2S 
3 | 2B | gp | BBA 

© oy o~ 

a a Aa = 

— McSwypny................ AGRE EATS tre Ctinenicecics cereiiellncwiscienctests |intoretesetar= 87.79 12.21 
tees icy aie eee bi aaa eer WASH ram kdint 2a acy mo neceine 1.029 98 90.14 9.86 
DMS A BOSEKE))...chee detes GIPBaxtersicr crm ciececiecere 1.029 98 82.42 17.58 
@hassDoscheria se csck.o stasis ASHE O Use Anche rector 1.032 106 88.80 11.10 
5.02 SENSE AD ORDO Bete Seats WabParkoPlaces.ccicrrcsecscvicne 1.029 98 88.12 11.88 
Wm. Moller & Son........... OPAMP OAIVA. Ale siecratsnieiraetecsoios 1.020 70 91.18 8.82 
CPAShmmeti isi see ak eee QUEM ODE Ie soe sical deine 1.025 86 89.68 10.32 
Daniel Sullivan............... Gi Parks Streets acc cciee. 1.025 86 §8.33 11.67 
PD TISCOM <5 <}clee ci efecto terse of Citys Hall PIACC2. 25-1 sae 1.020 70 89.00 11.00 
Ming FIOPSCY ag 4 secs. yaken le 1B eonard= 7.-d.ceecccneace 1.020 70 88.11 11.89 
Gallighan Bros............... AAOEMMIDE LLY Air, sc ne cs, reer 1.025 86 87.84 12.16 
J EADY ees thie sisciasecutes Se AMIUTIPCLLY<  craic-i-lsee eres ee 1.025 86 89.41 10.59 
Schreider 8 Wailkenist e222... DI SYBaAxtery saptcisteits cece 1.025 86 86.17 13.83 
OmDellartr Sark ee ches eens 0 MMldrid ete. surssciesmteacere 1.025 86 85.22 14.78 
SGMPAT Kissa evoonieee cee 1.022 76 86.71 13.29 
Cr end eR aN eae ane 1.022 "6 82.97 17.03 
SCOP POOMER ose cniris cae 1.025 86 88.72 11.28 
.| 234 Worth. . 1.025 86 88.38 11.62 
119 Baxter.. 1.025 86 89.41 10.59 
263 Rivington. 1.020 70 90.09 9.91 
enryacs- 1.026 90 87.72 12.28 
07:10 a (hewn Ope CORED cna aeae 1.025 86 90.15 9.85 
Maire PR say seen 1.018 63 90.81 9.19 

A ROiGarrick. fo.) seco seceeocee 1.020 70 88.26 11.7. 

_ Wika Dorit as Aone ooeocesas 10S: BrOOME. eens seotcoeeee 1.022 16 88.76 11.24 
ACHING DUTE Eocene coe LEQ Alen Teclat reece ccrensine 1.025 86 89.01 10.99 
AWALCEIMIATIS ys notes lake Jeena. A31GK Houstonhsiacseceeec ae. 1.026 90 88.42 11.58 
MeV A] O's 4/2 ayoiaclae said welericiers Sad Aventese ce csceeee ee 1.020 70 89.11 10.89 
Wire Doyle? chaamen cmos WOMbU Glow? Saaacce ecisece 1.025 86 90.89 9.11 
GaBachmanne. so. -c secon Ol dlow-z rrr cele siseteteteic cle 1.020 70 88.85 11.15 
RAO RIO icici o oa ecerclstettecraele LOGPAV en Ae otdiasneee oon 1.023 80 89.51 10.49 
eM TOest: & COs). 50ers sates AG) 2d AVERUCGs. hace ses ces: 1.023 80 89.12 10.88 
PeTeIM HICKS s incelocinasntoeiee cts 250) 6th) Aventleier o<sce- os -- 1.025 86 85.55 14.45 
ID PROCES 20a). a cciayare'areutkereeteies TIS WieclOthe as geass cones sce 1.025 86 87.79 12.21 
RRR ORCL ae scts soci tee teete BS GthvAventer., sec c-c <aisics 1.025 86 87.81 12.29 
JEL, denarii oe Amen boanntc’ AS) GthwAventi@heren. selecece.s 1.025 86 88.78 11.22 
INMIBTOMEE Sj cc ccicss ca coemteers AlGthyA ventless see. -ciansicis« 1.027 93 88.36 11.64 
1D), 18 Re Ge Goocnaooconer Qo Minetta anes sc4-mcsee oa 1.022 %6 89.89 10.11 , 
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Milk Examinations—( Continued). 


tl oe 8 a 5 S 
. =o} ao ioe. 
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= 2 2 LER 
DEALER. ADDRESS. 5 bg 5 “s 2 s 
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7 ea | Se | eae 
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n Ay Ay <a 
Win eERAIN Csiic as cleareee toes 26th Street and 7th Avenue.. 1.027 
AIO DeLee ataeeeeer clea eie 2b wth Avente mys. scene eae 1.025 
Russing & EVert............. 189 7th Avenue......... Ba nay ah: 
SMMC @rady scree ees eer 1344 7th Avenue 1.025 
Ware is PACK Tee esniete sees crsie’= 2UithyAventies: wsssscneece ne 1.025 
IRs DEVAN astcenecene seeeerisl: 37 Greenwich Avenue....... 1.025 
12) Siethbiubhel. ¢cdaddesosoedac LOStAtheAVente sce cene se oe 1.028 
TeOWasStembecks enna ccoce 63d Street and 2d Avenue.... 1.025 
IB OC eun CO ONne er eeiesioise 3e7 54th Street.............. 4.024 
Hermann & Son.............. 1024 2d Avenne.............. 1.022 
SS Connineeamea.--ecc reas 1008 2d Avenue.............. 1.020 
GuAEe Conca eee SAR TOT Ate ind actns Satan 1.020 
SERN Se eric acc histone cone Q233H. bad Street... ... <0. sss 1.023 
45th Street and Madison Ave. 1.027 
46th Street and 4th Avenne.. 1.025 
338 H. 58th Street.,.......... 1.020 
QionSootbistheet scmaseeeecrs 1.025 
589 2d Avenue! ss. 0.5.0.2... 1.024 
6ist Street near 2d Avenue. . 1.012 
Gab ammerstcacceees shots 57th Street near 5th Avenue. 1.025 
dy IBY Whitdinro nee so snboaoodoDe. 57th Street and 7th Avenue.. 1.020 
B. Schwietering.............. SIs ribnAvenuGactranstetteeeeves 1.023 
= TNS Soe adodeceoosoon R90 nth Aventiepsces..sceccetass 1.025 
ee Dillinger eee nce eee 412 W.-50th Street........... 1.027 
djs BING o Boosoorneeens 200000 824 2d Avenue................ 1.025 
@. Hi; Steinkamm.........:.-.. 863 2d Avenaoe............... 1.023 
THN Tose Cee ag oa eronndane Wébi2dAwentleaacceeceeecees 1.020 
TP ohaalll coal COME Mea oaeocetnd 68: QdvAwenneas-scescune eens 1,022 
FIVE IAUasent eee eee eee 648 2d Avenue............... 1.027 
A UITIE LE caine eieleleiete ele cletsratels S2iith Aventle tirsa. ss cie- ies 1.019 
Bussine & Ebert............. 189 7th Avenue 1.022 
12. by Ist pe Awe soodbanddanoSs 721 9th Avenue 1.02 
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Browning & Berry........... 183 9th Avenue 1.025 
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Talis MGKoyen Nh, ocans soabuaeosE HIS A10th Avenue. =... .ceeciene 1.020 
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TM Key te Reece eer 242 10th Avenues sso... ne... 1.023 
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Milk Examinations—( Continued). 
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AQYAUUG LE Woe Da a ee ShbiedwAvenues pe nceeeerers 1.010 37 93.03 
MD GVENMEMs....)\c-ariae crcini-iarean 245) SOVAVERUE s,s « access 1.012 44 93.08 
EPR ALOIS: casas ta eneoeee. Coby or lWA gee nan apa cocoabhe 1.018 47 92.29 
@BHISHOHS ssa oe taseuewns AVS odeAventienacn.ceces- ee 1.015 53 90.82 
cling Gro GOT CB. cke's et etosle ooie sraets isiGel Ane Wp cppococuoteore 1,013 47 91.95 
Ee Schull zseaeecniceaiiers lore 605 dd-Avenue.. 025.2. .5.0 66 1.015 53 91.13 
Gee, Wehmann..2..0.0.60. 40 Kran kilin ees one ceicrsare 1,015 53 91.00 
eRe COLGES: eae aaaccce ojo BiH Obie Que RUB eR OR Mea ceciEe 1.019 66 90.35 
epien chen. smacore. cece eek GOW Broad Wayans :.\ejssclelorei= 1.015 53 91.40 
H. F. Newman sie lee vanlsto Ne benseeoaeoaecertar 1,025 86 89.73 
Ph. Fewring..... Se J6|| Ve Binet persecenpodumedeoe ale 1.018 63 89.31 
Wee Sam the? asses ere cistacteceoe dGbPAvientie, Al 1..gacie conse case 1.028 96 88.53 
HeMpemMann ses sc.sccee sone 3o8 Greenwich..........:.:-- 1.022 76 88.87 
== ING Wedel er congo cagcuce MOILIS PENAL etn ratstoes ee steelers 1,626 90 89.10 
IGA EIKOTS 5. aitsreters steniis cies 1389 W. Broadway............ 1,022 76 90.08 
DA Stowesand. s 76.05 soscee. OVW BLOM GWA es, «1-15 oo- 1012116 1.026 90 89.10 
— — Wisschusen.............. GPO eras occ eraser esieroecre 1.022 46 90.08 
ShOHIMENOSS!, Sensei ater lacleroe So eC ONAT Gees wren elorale siekoetete 1.025 86 88.80 
diy (RDN Seatac poteeceenGenea ae ASBiGreemwich. ..ss<0\00- 04-1. 1,022 16 90.68 
IW [o 18 (a 00 Re eR eae oA QBURECTOR crite saacreee ce teers 1,024 83 89.32 
Mp INODIIGS «ose tess,sierelerciclereys tate 145 Greenwich............... 1.025 86 88.00 
CNTR ER DECK hisnels\ssicserercelele BG Gil ein ht Apassecdadobered sc 1.024 83 88.63 
32), Jah poh tee OEE Soe GE BR Cone LS AVS Ne tONe ae) -to)-\-1to eer 1.025 £6 88.02 
Gal Broprensen=-. 22... 5. OM Greenwich. .cscteeteieors 1.020 70 90.77 
Dee MeMonald) Scere tcnsn sire. TQVAUDaNyis oeacetcereetaa cee 1,022 76 89.30 
=== WGN Senpseon cone oncboas Carlisle and Washington....| 1.025 86 89.84 
DR Me artheye ne sae. -jo/.- acters Se MOmmist eiietactarreteveet-tereieie <f 1.020 70 90.83 
REPRO MPO ts. cocina 2 fore st 12 Greenwich 1.021 73 91.29 
Peeled GLONEZON o).y2\5../2s)e,alorersteseiere 28 Greenwich 1.024 83 88.40 
VPI OTICENILH ayo, ctertsrorerapeiese Sores 40 Greenwich 1.023 80 87.80 
IMME SKON] Ve ie cps ara Piclos ccs AUMORTISMES ean echo cosas 1.016 56 91.54 
Michael Mandy... .)- che QOSWaShINStON.<).%. 1e ece pt-1<1- 1.020 70 89.87 
Michael O’Connor............ HOLA an balsa ovat eS ene aoeaader 1.015 53 91.56 
PHILP SHELA’ seis were ereicie/ereselere DAUNIOITAS cater tertoreteeheh ere eee 1.022 W40) 88.95 
AV SRE Tit RIN e.)- <5 sreycrers 401 HS ASth Street. 1... <2... 1.018 63 91.53 
SOAP PAL, cisicials sialsierevs severe ee SaQilsteAVenues 7...) cess 1.021 3 88.53 
J (OCT aera ete Soe BOSHStPAV ens es. .-rseries ier 1.020 70 90.67 
PUR SOLEMN >) .\clsyee ian </a1=)= sleleis Pali EWS edaoapaccoodas 1.020 70 89.84 
C, Wolfart 275 Ist Avenue..............- 1.022 76 89.11 

D. Leopold A? 2dvAvente:-- cc essere 1.025 86 $9.7 
A. Kneble 318) He 22d! Street......0---a.- 1.020 70 89.42 
J. C. Reisen 407 E. 19th Street 1.018 63 90.01 
L. Remshardt 206 Avenue A........... 1.024 83 88.93 
Patrick O’Connor 224 Avenue A......... 1.021 73 90.28 
POUL AT area aicts saisle cisisloles 512 B. 15th Street 1.023 80 89.18 
LAMA Pisieiaistere/sfasoi eisisrensislets 227 E. 2ist Street 1.024 83 88.97 
Te AMVE HEM OCT Os at -)aicie ciele rete’ BOL AAVAVeNUCS.- jeicis1-11-)-1-1~ = 1.020 70 89.53 
i>; We sanders) & Co... 2)...6. Qo SPAW EMU GjAteeceereietstelarcreraiats 1.024 83 88.07 
OS HPAWIIKOMIG .\cicveleiecs: ois clerele ets OUSPAVemtLey Atias «reciever -rerateloi<r= 1.023 80 89.11 
le PEVOd ee saiets cisioaticiscersicice eats SOSPAV ent GpAM eae syarereecis nveisis 1.015 53 90.51 
MeeteMPClensOnes seis. ossicles OP AV EN Cuba aciralayaje ciel)? ali 1.019 66 90.18 
HU PIN LOTS or s\<ihiers)aicleie ele 546 Be 1th Streets. ..)....0-. 1.020 70 89.10 
OBER Say actaanscic ss desea: 509 E. 11th Street............ | 1.018 63 90.47 
HEPHIDINE CL ciisiecce eer SE Oe fa SRAtven wet eictesi-'el<]> -1ay-iaiers 1.016 56 89.99 


I 


Casein, Sugar, ete. 


Total Solids—Butter. 
Dried at 212° F. 
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Milk Examinations—( Continued). 


ay) 5: BS 
fu | sa £3 
5 zs op = oy 
aS| oo s os ia) 8 ° 
E sa | se | 53 
DEALER. ADDRESS. 3S ae £3 = aS 
° Sr Se oad 
2 || ge | 28: 
2 ° S) Sa. 
g. ao | Be £50 
n Ay Ay AH 
ie. WESeMANS oe eteeecceieenee 286 EH. 10th Street...........- 1.020 70 89.71 10.29 
PAGAN sa. bos caterer selene 841 E. 10th Street............ 1.023 80 38.45 11.55 
ECAC SLEC CMAN semen Ne, eiel SQ. AOthiStreetice. noon. oe 1.017 60 90.41 9.59 
IAWRLZ. lac etecinees weenie AQIH ithe Streetaee ..secie acc 1.020 "0 88.47 ils} 
WilliamuReissteerese spe seca s 410 E. 6th Street............. 1.021 "3 39.71 10.29 
IM AMOSer sha Shean bein AdS HOLM Steel an werincchte sels 1.023 80 89.92 10.08 
CG SHantunes any -e- seen 437 E. 6th Street...........-- 1.025 86 89.28 10.72 
(5 1D yts{0010)0) )acounsecanoenonee 502 E. 6th Street............. 1.023 80 90.07 9.93 
Geossiemoney essere ee cose 5OWE.-6th Streeto5.. 22220.) 1.021 "3 90.00 10.00 
Obs hinazaleg se. . Shomesosaaadbed 20M Ht StreOben sans ee see 1.024 83 89.07 10.93 
F. Lautenschleuger........... 2030. 4th’ Street... cc s.es sce 1.021 3 89.66 10.34 
Ciatsto lA eeanedanpacosepacdor 154 HK. 4th Street............. 1.024 83 89.48 10.52 
SPH CUDNEH serene tees euiee AIGA VENTCIAR. o.ccueccesreent 1.021 73 90.21 9.79 
Geo. Finkles 102 E. 3d Street 1.022 76 90.41 9.59 
J. Weber.... LOB PH OO SLLCCto oes eas scenes 1.024 83 88.59 11.41 
Chris. Silz. . »..|-62 Avenue B....... 1.028 80 89.79 10.21 
L. A. Betsch... ee eos tee| 66H. SdiStreet.. 1.025 86 89.48 10.52 
me IDYe ht) POE Ae Rea a eosin 212 E. 3d Street. 1.024 83 89.49 10.51 
REICHERT: > fees coterie 152 E. 3d Street.. 1.021 43 90.78 9.22 
5 ; ‘Lang NeSbogddes qeoGeaau0 OCU 5 Clinton Street 1.024 83 89.53 10.47 
JES 35 san Senaedo san soos dbus pose oasdposonassapizoss 1.0208 | 72.45 89.89 10.11 


Third Series of Analyses—During the last four months of the year, a series 
of more elaborate analyses was undertaken, with a view to determine the per- 
centages of some of the individual constituents of the milk. Thirty-five 
samples were examined, and the results, which are herewith presented in tabular 
form, establish the fact that— 

1. The cream averaged 7.89 per va ranging from 5.20 to 11.80 per cent. 

2. The percentage of pure milk, as shown by the galactometer, averaged 
82.44, varying from 50 to 112 

3. The butter averaged 3.03 per cent., varying from 1.81 to 3.76. 

4, The casein and milk-sugar together averaged 6.46 per cent., ranging from 

4.16 to 9.02. 

5. The saline and earthy constituents averaged 0.59 per cent., varying from 
0.39 to 0.87 per cent. 

& The total solids averaged 10.08 per cent., ranging from 6.73 to 12.32 
per cent. 

7. The water averaged 89.92 per cent., ranging from 87.68 to 93.27 per 
cent. 

8. No adulteration was found in any case save water. 


11 


26°68 80°01 6¢°0 9F°9 20° aarce) 68° ayia, wl eleterevelere totes, 7 S oa ate. Nratviierw/srejelereieiel ure nvelstictoleleleterctels "> OSRLIOAV wee e reece rs ccsses 
aon ae ae ca oats i a sgh gie | ae-ee seers ReaaTRAA TT [coo oe = Sregide Algonue lesen ope an 
g6°88 19°IL 19°0 Ph 96°8 OOF 19 ‘PPV IS |"177 "S2?ASTEANS TOP loo. et 2 8 BEMON LT, AU ien |" = PPzB Tas, 
£806 LT'6 LPO g8°¢ 18'S ra 66 "Bevis |i eee AG TTTAN OG [ooo ec zany WEST | 88 OT as 
69°68 TF 01 29'0 Lh we 68 0°8 ‘ploy aeR “TOPUBIG ATG 7 DXETULEY powyoIW | OTs 
79°68 9€° OL 8¢°0 9L°9 20'S 88 6°6 ‘ploy presteeeseseesrTOIUEIG OBE |o77' 87ST aayewyog UBIASETYD |" TEs 
es ees oe oes ous Ss Be atu [scpteecbonacece eR OSeEL ORE [occ SSE UNOR [EE 
aes ee me Baa Been S Bae AUT line shoo ae eae: SESE Cf \ oe omemee-* aie, Nene ae aa 
64°88 111 €9°0 Leh 18'& 16 6°8 IOV IS ROSS SAT [TT youqueyey we |**°* TE toquiov0g 
1P°88 69°IL 29°0 01's 18°% 06 8°6 POW IS [17077227 MOISNORD “OT SBT 7° ee gpputtog ql uyoe |: 228, 
19°68 eh OL 19°0 Ze" b 09'S 06 L'9 SOLE IS ieee veoe ee ONO AY ETN | cone vores" Sroqnyog WOQTy |" "77°26 ss 
P°88 eI £9°0 Lh aL'€ 6 0°8 ‘pv ‘Is niece csee< SO ISNOM MTGE tres se we MMT MO | “oe anes, 
GT"88 eg" IT 19°0 OP h 69°& 00r €°8 ‘pV ‘IS tresreressesssgmghITy ogg [Tit somoT@ WUBONIOH |B 
9106 #86 70 9L'g 7's Oh [8 “py Is ““Quoody OT [°° 11 71 3oTaqoog Amo | AT ay 
91°06 #86 65°0 ¥e9 10°¢ 8h Vg ‘pV IS “'QUOOKH) LEE [TTT SUR SMOABL | ATs 
68°88 TIL £9°0 Oh e's 98 678 ‘pV ‘IS = eUdOT IOS |e oes autora Are Oh) ae 
98°68 PL OF 05°0 gh°9 Te" ro) 9°8 ‘PPV IS "-gua0r $P6L [770 OPEOW LOBUOTE | ATs 
eRe em fen ae Ca eee er On Ooe al cel alin ob ia gee HEN He a BechemanacoareM vcr arasemsteeoaeee sa duina Sr PML lorena PomuIo tO 
16°88 G0°IT 69°0 ee"h 20'S 96 9 IOV IS | uOysMORy “of gy [oo uke se[O Aru |7**" "08, 
tien ne oe oy a a aay EI dS [teres secnseoneat ets Mgt [ones seeonnerraee SeOMUEgT | ecseet 8 oy 
GZ 68 eh" 0r c9°0 PE'9 91° 98 €°9 *[eaqno Ny . “. “Ssuldg pur oW BAPRHOD OR SO AGOR O44 Fess qoore BOS UORE ite n 
eae ao ae ey rie a Bi Uine \ieciabes teeta, esl eater nese ees irate eRioedeh tua tine Ae 
61°68 Te’ 01 29°0 89°9 16°% ay ZG . . eee . “* ee AIDMO EZ FONGSOOOISS pA BT 04/619 [| ——= Ee ae D * 
ae La oc ae roe oh A cecaecsa. 354 onROaCh acct niece aie Re ete ered eek i deal 
Ch 06 GC'6 70 06°¢ Ig 69 ey PIES BEI OO05 9 GOBIIBE 0 C9500 COO Fyeyil<t jails) 3p (I) kc sree -+ + KQu0[R —— **p 10q0}00 
arene aes ral Me eee os Ooh [cceeeceesecece|seeeeseceeeteengoMng Dg One [conte estes = amma p — : 
uae he oe Wee ae D NOI icecerd GucheM pucbecomatme roy eae a locas, samc. oie atta 2 
oe ae Gp pote as ie Boe | iecctenseeseuee|edennesernesty-9s45 gnUBAYT gy [-o2> “e*e0e8* “= 22“ BOdg OHBOTET 
ee ane ro he wee a Bima eevee Rested: Ee Pee sy hat al leotinaa roca sa Sty ae : 
89°18 reeds 180 20°6 &h'G ra Chale Sera “rss Kempworg ogg |o1 188s TOOTS 8 lop AaL _ 
98),°68 2% OL c9°0 2E°9 (orate 08 onrey wae - wee ones “os AIMNOHM PULpyIOIy, ee ee 2 ee 2) a 
sa a0 aap oe ae is Sleroae cal Recents chee pSeicpime or ted ge bec sats con am scarey a i 
ee ar galeaia'G as aye 2 oes agave [oc nw say 0 diminegtcd | Rema dele se aeina a yy teri ae | Sa EeRenee =an EOE é 
a re pare heen oe Ui steaeeboo- pense (ins eh late roe dec enegenee tiene oe [Beets geRetes Urn att ang sy = z 
£9°06 12°6 1¢°0 219 89°% Gh eee eee Pe ad BEDOEO OE EO OO + PIG LM Q tH Nc “- . Oe een TOTO | ——— “ee Jaquiaydeg 
™! 

Ea 2 2 & & S Tals 5 ot 
8 cp Be rie lp yada) 5 e ‘ssauday UM1VaC ‘ALVa 

a fo S 

e 5 Bais 

ie?) 
; oe ate) 
‘6981 Jo SUJUOW IMO, ISL OY} SULIINP SUOT}VUIWILXA YLIN—II MeL 


12 


Fourth Series of Analyses.—During the month of April, the attention of the 
Board having been cailed to the crowded condition of some of the large cow- 
stables in the Metropolitan District, the Sanitary Superintendent, Dr. Harris, 
was directed to make an investigation. It was found on examination that, 
although the stables were over-crowded, dark, and damp, and deficient in ven- 
tilation, the animals generally presented a good appearance. 

Seven samples of milk were collected and submitted to analysis, with the 
following results : 


| Water. Butter. ese ai Salts. 

NOs pl iter wes emer ties 90.00 1.31 8.00 0.69 
San ees chakat Tans oth teiete 89.02 2.16 8.10 0.72 
Ms RO, Ws Geis eis: ceuetonee 88.88 2.41 M62 0.79 
NO ELD Luc eehyeqalete wustors 88.18 2.54 8.50 0.78 
i AOE. 6 CoA aistans ever siete 88.09 2.32 8.75 0.84 
oo KG, 88.48 1.51 9.20 0.81 
oT 89.20 0.84 9.19 0.77 
IVT so 04506 006 88.85 1.87 8.48 0.77 
Healthy Milk......... 86.00 3.90 9.30 0.80 


It appears that the milk of these cows is specially deficient in butter, though 
it is m every respect poorer than the milk of healthy cows. No other indica- 
tions of disease could be detected in the milk. 

The blood of three of these cows was also analyzed, with the following re- 
sults—the 4th column is an analysis of healthy blood: 


| 1s 2. 355 | 4. 

Water ee aa ee Wan TS OFT 801.35 843.12 779.06 
Fibrin ee en. ah. cae | 4.91 5.94 7.63 4.39 
Albumenise 223583 | 104.90 69.37 85.22, 60.02 
Jorpuscles...........| 81.10 101.13 51.83 146.50 
PKtractive meee | 0.95 3.68 6.40 3.20 
Soluble Salts......... | 8.33 8.538 6.30 7.01 
1,000.00 1,000.00 1,000.00 1,000.00 


The blood of the confined cows is strikingly deficient in red corpuscles, and 
contains from two to six per cent. more water than the healthy blood. It is thus 
seen that, while these cows present a fair appearance, they are not in a sound, 
healthy condition; and, though analysis may fail to detect any specific poison, 
such milk cannot be considered healthy food. 


CONCLUSION. 


This investigation establishes the fact that the citizens of the Metropolitan 
District are generally receiving milk which is free from injurious adulterations, 
and untainted with disease. 

Nevertheless, a fraud is perpetrated upon them in the systematic dilution of 
the milk with water. The average percentage of pure milk in the adulterated 


be] 
13 “yp i 


article with which the city is supplied, is 73.28; or, in other words, for every — 
three quarts of pure milk there is added one quart of water. It was stated at 
the Convention of Milk Producers and Dealers, held at Croton Falls, in March, 
1870, that the total amount of milk supplied to the cities of New York and 
Brooklyn from the surrounding country was about 120,000,000 quarts per 
annum. ‘To reduce this to the quality of our city supply, requires an addition 
of 40,000,000 quarts of water, which, at ten cents per quart, costs us the snug 
sum of $4,000,000 annually, or about $12,000 per day. 

Ihave been aided in this investigation by W. H. Chandler, M. Alsberg, 
Ph. D., and H. Endemann, Ph. D. 

Very respectfully, yours, 
C. F. CHANDLER, Ph. D., 
Chemist to the Metropolitan Board of Health. 
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